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The present study was made to analyze the antiproliferative effect of crude venom isolated from sea anemone Calliactis 
tricolor against human cancer cell lines such as Human Neuroblastoma cell (SHSY5Y), Human Lung Cancer cells (A549) 
and Human Colon Cancer cells (HT-29). The protein profile of venom was performed by Native PAGE and subunit profile 
was analyzed by SDS-PAGE. The in vitro cytotoxic effect of crude venom against SHSY5Y, A549, HT-29 and Vero cell 
lines was evaluated by MTT assay method. All the cells exposed to crude venom showed dose-dependent cytotoxic effect 
with IC50 of 60 µg/ml for both SHSY5Y and A549 cells and 75 µg/ml for HT-29 cells compared to with IC50 of 100 µg/ml 
for the Vero cell control. The significant decrease in cell viability was observed in SHSY5Y Human Neuroblastoma cells 
among other cancer cells. The cellular and nuclear morphological observations revealed the loss of cell morphological 
integrity along with the prominent damage of nucleus in the cell. This was further confirmed by DNA fragmentation assay. 
Based on the preliminary results, it could be clearly stated that the crude venom of C. tricolor may have a potential anti-
cancerous molecules which can be further explored and used as a tool for Neuroblastoma chemotherapy.    
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Introduction   
Cancer is the second most leading cause of death 
worldwide and accounted for 8.2 million deaths in 
2015. Worldwide, about one in six mortalities were 
caused by cancer and the mortality rate is still 
increased with an estimate of about 13.1 million 
deaths in 20301. Although many cancers can be 
successfully treated using synthetic chemotherapy 
drugs, their toxicity and adverse side effects to non-
target tissues and multiple organ systems have been 
major problem for the successful clinical use. Hence, 
most of the recent pharmacological research is 
dedicated to find the alternative natural resources for 
identifying the drug which exhibits the promising 
anti-cancer properties, without side effects or fewer 
side effects. One such natural resource is the venoms 
and toxins from animal species particularly 
cnidarians. 
Phylum Cnidaria are the eldest extent lineage of 
venomous animals which are well known for the 
potency of their stings as well as the most venomous 
sepcies on the Earth2. Venoms of cnidarians are a 
group of bioactive compounds, such as enzymes, pore 
forming toxins, cytolysins, phospholipase, proteinase 
inhibitors and neurotoxins, which exhibit a plethora of 
molecular functions. Among cnidarians, various sea 
anemones have been studied to document the toxicity 
of their crude venom using many biological assays 
such as hemolytic assay using red blood cells3, 
neurotoxic4, cardio-toxic5, and cytolytic activity6. 
Some kind of proteins from cnidarians have been 
sequenced and used as model system for protein–lipid 
membrane interactions study for the reason that their 
envenomation seem to develop impaired membrane 
permeability7.  
The crude extracts of Aiptasia mutabilis venom 
showed cytotoxicity on Vero and HEp-2 cells cultured 
as a monolayers3. Venom of Heteractis magnifica 
showed cytotoxic effect in lung (A549) and breast 
cancer cells (MCF7) through activation of 
mitochondria-mediated pathway. Venoms from various 
sea anemones such as Heteractis crispa, Heteractis 
magnifica, Heteractis malu, Cryptodendrum 
adhaesivum and Entacmae aquadricolor have potent 
cytotoxic effects on three cancer cell lines A549, T47D 
and A4318-9. The Cardio-stimulatory activity has been 
described for toxins of various sea anemones10. The 





aqueous extract of sea anemone A. elegantissima was 
recently documented for their cardio-stimulatory, 
cytotoxic and cytolytic activity11. Interestingly, a 
palytoxin, it was first isolated from Zoanthids 
(Palythoa) but it was also isolated from the sea 
anemone Radianthus macrodactylus12. The palytoxin is 
most known toxins and showed potent effects in 
several mammals including humans, where it showed 
neurotoxicity, rhabdomyolysis and cardiovascular 
collapse13. The crude venom from Anthopleura 
asiastica showed lethal effects in kasuali male albino 
mice and also affects the central nervous system, 
cardiovascular and urinary system of kasuali. The 
Lebrunia danae venom has neurotoxic effects on sea 
crab Ocypode quadrata and Artemia salina nauplius 
and it has hemolytic effects on different experimental 
models14. The venom of sea anemone Actineria villosa 
produces a toxin with potent hemolytic activity which 
is similar to biochemical and physiological properties 
of other class members of actinoporin family15. The sea 
anemone Phyllodis cussemoni venom causes acute 
renal failure in men16. From all the above studies, the 
toxins produced by sea anemones are found to be 
predominantly polypeptides. About, 32 species of sea 
anemones exhibited toxic cytolytic peptides and 
proteins which have been documented using in vitro 
and in vivo studies6. However, to the best of our 
knowledge, effect of toxins from nematocysts of 
marine sea anemone Calliactis tricolor on the growth 
of cancer cells and its underlying mechanisms have yet 
to be determined in detail. Hence, the present study 
was made to analyze the antiproliferative effect of 
crude venom isolated from C. tricolor against human 
cancer cell lines such as Human Neuroblastoma cell 
(SHSY5Y), Human Lung Cancer cells (A549) and 
Human Colon Cancer cells (HT-29) and cytotoxicity 
was assessed on Vero (Normal African Green Monkey 
Kidney) cell line. 
  
Materials and Methods 
 
Collection and identification of sea anemone  
Sea anemones were collected on the shells of the 
hermit crab which was collected at the Light house 
near marina beach (13.0397° N, 80.2794° E), 
Chennai, South East Coast of Tamil Nadu, India. The 
collected anemones were transported to animal house 
and maintained in glass aquaria containing sea water 
with aeration. The sea anemone was identified as 
Calliactis tricolor (Fig. 1) based on the morphological 
key features including the body shape, size and color. 
The Calliactis tricolor is colorful with tricolored 
pigmentation around the oral disk and mouth. The 
pattern of colour produced by alternating bands of 
bright yellow, red and pinkish purple where the 
column looked dull brown with cream streaks17. 
 
Isolation of nematocysts from sea anemone Calliactis tricolor 
The nematocyst from the sea anemone was isolated 
using previously demonstrated milking technique18, 
which involves mechanical stimulation. By pricking 
the oral and basal disc of sea anemone with dissection 
needle, the filamentous (acontia) like structure was 
released. This filament containing extra mucus was 
washed with Tris-HCl (pH 7.4) and stored at 4ºC until 
the further process. 
 
Isolation of crude venom from nematocyst  
The isolated nematocysts were sonicated with ice 
cold Tris-HCl (pH 7.4) for 8 cycles at 25KHz for  
10 sec following previously described method3. The 
crude extract was centrifuged at 10,000 rpm for  
5 minutes and the supernatant containing crude 
venom were collected. 
 
Quantitative and qualitative analysis of crude venom from  
C. tricolor  
The total protein present in the venom of sea 
anemone was quantified by the method19. The protein 
profile of sea anemone nematocysts crude venom was 
analyzed by using Native-Poly Acrylamide Gel 
Electrophoresis according to the method20, the sodium 
Dodecyl Sulphate-Polyacrylamide Gel Electrophoresis 
(SDS-PAGE) was carried out following the procedure21.  
 
Fig. 1 — A morphology of Calliactis tricolor 




Cell viability of Vero and human cancer cell lines  
Human cancer cell lines such as Human 
Neuroblastoma cell (SHSY5Y), Human Lung Cancer 
cells (A549), Human Colon Cancer cells (HT-29) and 
Vero (Normal African Green Monkey Kidney) cell line 
were procured from National Centre for Cell Science 
(NCCS), Pune, India and used for this study. The cell 
viability was assessed by MTT (3-(4, 5- dimethylthiazol-
2yl)-2, 5-diphenyltetrazolium bromide) method22. 
Briefly, Cells  (5 × 103 cells/ml) were plated in 96 well 
plates with DMEM medium supplemented 10 % FBS 
for Vero, A549 and HT-29 cancer cell lines and 
DMEM:Hams F12 medium for neuroblastoma 
(SHSY5Y) cancer cell line. The cells were incubated for 
24 hrs under 5 % CO2, 95 % O2 at 37 ºC. Then, spent 
medium was decant and control wells received only 
fresh medium without crude venom and treatment wells 
received medium with different concentrations of crude 
venom for different cell lines as follows 0.75, 1, 25, 50, 
75 and 100 µg/ml for Vero cell line; 15, 30, 45, 60 and 
75 µg/ml for A549 and SHSY5Y cell lines; 12.5, 25, 50, 
75 and 100 µg/ml for HT-29 cells. After incubation of 
24 hrs 10 μl of 5 mg/ml MTT solution was added into 
each well and further incubated for 3 hrs, after the 
incubation about 100 μl DMSO was added into each 
well. The crystals were dissolved gently be pipetting  
2 - 3 times. A micro plate reader was employed to 
measure the absorbance at 570 nm. The growth 
inhibition rate was calculated using the formula:  
 
                                 A
570 
of treated cells 
Cell viability (%) = -------------------------- × 100 
                                 A
570 
of control cells  
 
General morphological observation of SHSY5Y human cancer 
cell lines  
The cell morphological changes of SHSY5Y cells 
treated with crude venom of sea anemone were 
visualized using inverted light microscope. Briefly, 
SHSY5Y cells (5×104 cells/ml) were plated in 6 well 
plates with DMEM:Hams F12 medium supplemented 
with 10 % FBS. The cells were incubated under 5 % 
CO2, 95 % O2 at 37ºC. Then the medium was decant 
and the control dishes was received fresh medium and 
the treatment dishes was received 60 (IC50) and 75 
(Maximum concentration) µg/ml of crude venom of 
sea anemone. Then the culture plates were incubated as 
above. After the incubation time, the cells were 
observed and photographed under inverted light 
microscope (Radical) at 20X magnification.  
Propidium Iodide staining for nuclear morphological 
observation 
Fluorescent staining of damaged nuclei were 
performed by the method23. Briefly, cancer cells 
(5×104 cells/ml) were seeded in 6 well plates with 
DMEM:Hams F12 medium containing 10 % FBS. 
The cells were incubated under 5 % CO2, 95 % O2 at 
37 ºC. Then the medium was removed and the control 
well received again fresh medium and the treatment 
plates received 60 and 75 µg/ml (Maximum 
concentration) of crude venom. Then the culture 
plates were incubated as above. After the completion 
of incubation period, the cells were washed with 
Phosphate buffered saline and fixed in methanol: 
acetic acid (3:1 v/v) for 10 min then stained with 50 
μg/ml of Propidium Iodide (PI) for 20 min of 
incubation. After staining, the cells were visualized 
under florescence inverted microscope (Radical) at 
20X magnification.  
 
Analysis of DNA-fragmentation by Agarose gel 
electrophoresis 
The extraction of DNA and agarose gel 
electrophoresis was performed by the previously 
described method23.  
 
Statistical analysis 
The data obtained in the present investigation was 
subjected to statistical analysis using Microsoft Excel 




Isolation of nematocysts from sea anemone C. tricolor 
A thread like filamentous in structure called 
acontia which contains nematocyst was collected 
from oral and basal disc of sea anemone (Fig. 2) with 
the help of forceps and transferred into the 1 ml 
centrifugal tube which containing Tris-HCl buffer 
(pH 7.4). The crude venom form nematocyst was 
isolated (Fig. 3) by sonication and centrifugation at 
1000 rpm for 10 min. Finally, the supernatant 
contained the crude venom which was stored in 
eppendorf tube at 4˚C for further experiments. 
 
Quantitative and qualitative analysis of crude venom from sea 
anemone C. tricolor 
The total protein content of the crude venom 
collected from nematocyst of C. tricolor was 6.18 ± 
0.15 mg/ml. The protein profiles was performed by 
8% Native PAGE upon staining with CBB (Fig. 4A)  





in which totally 15 protein bands were clearly 
observed in the resolving gel upon electrophoresis. 
Among the 15 bands, first six bands were slow 
moving protein found at top of the electrophorogram, 
below the slow moving bands, there were five 
relatively fast moving bands; 2 were present at the 
middle of the gel and 2 were much faster moving 
bands found towards the anode region. The sub unit 
profile of the crude venom was performed by 
denaturing 12 % SDS-PAGE in which the crude 
proteins were resolved into many polypeptide 
fractions under denatured conditions in CBB staining 
(Fig. 4B). Some of the protein bands were observed 
above 200 kDa and other resolved protein bands were 
observed to be approximately ranging from 200 kDa 
to 10 kDa. 
 
Effect of crude venom on Vero and Human cancer cell lines 
The assessment of cytotoxicity was tested against 
Vero cells (Fig. 5). There was a significant cytotoxic 
effect induced by crude venom in a dose-dependent 
manner (0.75, 1, 25, 50, 75 and 100 µg/ml). The IC50 
for Vero cells was found at 100 µg/ml. The crude 
venom also showed a significant inhibition on the 
survival of human cancer cell lines such as A549 and 
SHSY5Y cells. IC50 for both A549 and SHSY5Y was 
found to be 60 µg/ml after 24 hrs incubation (Fig. 6) 
whereas, the IC50 for the HT-29 cells was found to be 
75 µg/ml (Fig. 7). Based on the cell viability, the 
crude venom showed higher activity against SHSY5Y 
cells compared to other cancer cells thus the further 
experiments were studied using SHSY5Y cells. 
 
Morphological observation of SHSY5Y cells 
The distinct morphological changes were observed 
in Human Neuroblastoma cell line, before and after 
the treatment with crude venom. Control cells of 
SHSY5Y were confluent as monolayer with 
 
 




Fig. 3 — Morphological observation of Nematocysts isolated




Fig. 4 — Analysis of protein profile from the crude venom of
Calliactis tricolor 
 
Fig. 5 — Effect of Calliactis tricolor crude venom on the cell 
viability of Vero cells at 24 hours 




polygonal cells, upon the treatment with crude venom  
(IC50 60 µg/ml), the polygonal cells tend appeared as 
shrink, become spherical in shape and cell spreading 
patterns were partial when compared to the control 
cells. The cell shrinkage was constantly increased 
with an increase in dose to maximum of 75 µg/ml. 
The half of the cell population were found alive 
whereas remaining half were found detached from 
bottom of plate and shrunk (Fig. 8). 
 
Propidium Iodide staining  
The induction of DNA damage was assessed by PI 
staining method, to emphasize the cyto-nuclear 
localization of DNA damage of both control and 
treated cells. In case of control SHSY5Y cells had 
clear and intact nucleus but upon the treatment with 
crude venom at the concentration of 60 µg/ml (IC50) 
for 24 hrs, partial damage in nucleus was observed in 
SHSY5Y cells, whereas the higher concentration of 
75 µg/ml had a progressive increase in the number of 
damaged nucleus and also fragmentations were 
observed in neuroblastoma cell line (Fig.9). 
 
DNA fragmentation assay 
DNA fragmentation assay is an indirect method to 
analyze apoptosis in which DNA damage due to 
cleavage in the DNA strand was observed in the 
cancer cells treated with crude venom. In the present 
study, the cancer cells were treated with crude 
venom for 24 hrs at 60 and 75 µg/ml concentrations 
of the crude venom which induced DNA 
fragmentation on both concentrations. The control 
cells had intact DNA and appear just below the well, 
whereas the treated cells at IC50 60 µg/ml had the 
significant streaking and the cells treated with a 
higher concentration (75 µg/ml) had more streaking 




Fig. 6 — Effect of Calliactis tricolor crude venom on the cell
viability of A549 and SHSY5Y cells at   24 hours 
 
 
Fig. 7 — Effect of Calliactis tricolor crude venom on the cell
viability of HT-29 cells at 24 hours 
 
 
Fig. 8 — General morphology of SHSY5Y cells treated with
crude venom of Calliactis tricolor. A: Control cell; B: Cells
treated with 60 μg/ml of crude venom (IC50) and C: Cells treated
with 75 μg/ml of crude venom (Maximum concentration).  
 
Fig. 9 — PI staining for nuclear morphology of SHSY5Y cells 
treated with crude venom of Calliactis tricolor. A: Control cell; 
B: Cells treated with 60 μg/ml of crude venom (IC50) and C: Cells 
treated with 75 μg/ml of crude venom (Maximum concentration). 
The arrow marks indicates the nuclear damage and fragmented 




Fig. 10 — Effect of Calliactis tricolor crude venom induced DNA 
fragmentation on SHSY5Y cells. Lane A: Control cell; Lane B: 
Cells treated with 60 μg/ml of crude venom (IC50) and Lane C: 
Cells treated with 75 μg/ml of crude venom (Maximum 
concentration) 






Ocean covers more than 70 % of the surface of the 
earth and it represents massive resource for natural 
products which includes discovery of newer 
therapeutic agents. As a marine environment, it has 
been still increasingly explored for a novel bioactive 
agents24. In an evolutionary and clinical prospective, 
these biological diversity has amazing resource for 
discovery of new anticancer drugs. The marine 
diversity comprising 36 phyla out of which 34 are 
potential for our last genetic diversity and 
biotechnological boundary. The microorganisms, 
sponges, coelenterates, echinoderms, tunicates, 
molluscs and bryozoans are the foremost resources of 
therapeutic compound and also serve as the source for 
anticancer drugs from marine resources25. Among 
marine organisms, the sea anemones are considered as 
a rich source of bioactive substances26. The toxins of 
sea anemone are significantly more stable compared 
to the toxins of other Cnidarians like jellyfish toxins27. 
Natural toxins that chemically defend and protect the 
host organisms can be used to explore biomedical 
problems including designing novel drugs28. 
In general the venom is complex in nature and 
mixture of complex molecules such as proteins, 
enzymes, toxins and peptides. In the present 
investigation, we attempted to screen, detect the 
cytotoxic effects of crude venom isolated from the 
endemic species Calliactis tricolor on human cancer 
cells as well the Vero cells.  The crude venom from 
sea anemones Heteractis magnifera and Heteractis 
crispa showed that the protein concentration of was 
400μg/ml. The protein concentration in crude venom 
of Heteractis malu, Cryptodendrum adhaesivum, 
Entacmaea quadricolor were 598 μg/ml, 1387 μg/ml 
and 1176 μg/ml respectively9. Likewise in our study, 
the protein concentration in the crude venom of C. 
tricolor was found to be 6180 μg/ml i.e. 6.18 ± 0.15 
mg/ml. This value shows the concentration of protein 
in crude venom of C. tricolor is much higher than the 
protein concentration of other sea anemone species. 
Thus it reveals that the concentration differs from 
species to species. The toxins from the sea anemones 
are mostly proteins and polypeptides, those molecular 
weights are determined by SDS-PAE. Actinoporin is 
a pore forming protein which was isolated from 
Heteractis crispa showed bands of 10-25 kDa in 
SDS-PAGE29. Reports of many researchers also 
support the presence of actinoporin family proteins at 
a similar molecular range in SDS-PAGE30-31. In our 
study, the Native PAGE profile of crude venom 
protein showed both the higher and the lower 
molecule proteins. There would be presence of Native 
actinoporin family protein which may elucidate the 
anticancer potential in the current investigation. The 
Native profile hence supports the presence of proteins 
with bioactivity.  
Sea anemone venom is a rich source of peptide 
toxins, sodium channel toxins and potassium channel 
toxins27. Several reports of sea anemone venom have 
shown cytotoxic effects that vary depending on the 
origin of the venom from different species and on the 
different cancer cell lines. Cytotoxic effect of H. malu, 
C. adhaesivum and E. quadricolor crude venom on 
A549 cell line and A431 cell line showed 50 % of cell 
death at 40 μg/ml concentration. H. mali and  
C. adhaesivum has a significant inhibitory activity on 
T47D cells (Human breast cancer) at the concentration 
of 40 μg/ml, The venom extract of H. magnifica kills 
90 % of T47D cell line and MCF7 cell line at the 
concentration of 10 μg/ml8-9. The Bunodeopsis 
globulifera venom had an inhibitory effect of  
50 % with 50 μg/ml concentration on lung 
adenocarcinoma32. Similarly, in our study, the  
C. tricolor venom has more potent cytotoxic effect 
with an IC50 of 60 μg/ml on human cancer cell lines 
SHSY5Y and A549. The H. magnifica has multiple 
biological effects such as cytotoxic, cytolytic and 
hemolytic activity8. Most of the sea anemone venom 
has the pore forming protein actinoporin which belong 
to a unique family of α-pore-forming toxins (PFT). 
Actinoporins has single-domain sphingomyelin-
dependent cytolysins with the molecular weight of  
20 kDa and it possesses highly toxic and membranolytic 
activities29. Moreover, the pharmacological activities of 
actinoporins are cardiotoxicity, coronary vasospasm, 
respiratory arrest and non-specific permeability of cell 
membranes. Various in vitro and in vivo studies 
showed, more than 32 species of the sea anemones 
produce lethal cytolytic peptides and proteins. The 
cytotoxic and anticancer activity of sea anemone 
venom depends upon the type of cell and the structure 
of venom6. The cytotoxic mechanism of sea anemone 
venom work through various modes of action which 
are cell type dependent and venom structure related.  
One of hallmark of the cytotoxicity is the damage of 
plasma membrane symmetry, which represents an early 
event of apoptosis at consequents translocation of 
phosphatidylserine from the inner to the outer surface 
while membrane integrity rests unchanged33. The 




morphological changes such as cell shrinkage and 
ability to loss the colony formation was observed and 
also cells appears as rounded off, shrunken and 
detached from the bottom34. In our study, the distinct 
morphological changes were observed in venom 
treated SHSY5Y cell lines compared to the control 
cells. Control cells were irregular confluent masses 
with polygonal cell morphology and pseudopodia 
extensions were observed. With treatment of crude 
venom (60 μg/ml), most of the cells tend to shrink and 
become spherical in shape, polygonal shape disappears 
and cell loss their spreading patterns when compared to 
control. The polygonal cells shrinkage was constantly 
increased with the increased concentration of crude 
venom at 75 μg/ml and the crude venom of C. tricolor 
may be a reason for the cell shrinkage of both cancer 
cells. Our results are in correspondence with the earlier 
reports of other researchers.  
Further, the nuclear morphological observation 
reveals that the nuclear and chromatin condensation 
confirms may the induction of apoptosis induced by 
the crude venom of Calliactis tricolor. Cells were 
again investigated through PI staining and the control 
cells of nucleus appeared very intact and spherical in 
shape. Upon treatment with crude venom at low 
concentration (25 µg/ml) the nucleus were tend to 
enlarge and chromatin condensation was observed 
while increasing the concentration, the more 
positively stained PI cells were observed which 
clearly reveals that more number of chromatin 
condensation and DNA fragmentation was occured. 
The nucleus of treated cells with the concentration of 
60μg/ml was enlarged and chromatin condensation 
was observed. On increasing the concentration to  
75 μg/ml a significant increase in chromatin 
condensation was observed which clearly reveals the 
DNA fragmentation. The jelly fish Chrysaora 
quinquecirrha showed the nuclear damage/apoptosis 
assessed by PI staining in HEp2 and HeLa cells 
administered with (4 μg/ml) SNV peptide from 
nematocyst venom. There was characteristic nuclear 
fragmentation of nuclei in SNV treated HEp2 and 
HeLa cells whereas the control cells failed to show 
the nuclear fragmentation. In general, apoptotic cells 
exposed the characteristic features of intense 
fluorescence of condensed nuclear chromatin and 
formation of membrane blebs35. Similarly, the present 
study clearly reveals the possible role of venom 
induced apoptosis which was examined by PI staining 
in both treated and control cells of SHSY5Y. The 
nuclear morphological observation reveals the 
chromatin condensation confirms the induction of 
apoptosis by the crude venom of C. tricolor.  
In the DNA fragmentation assay, this is indirect/ 
classical assay to assess the apoptosis on gel 
electrophoresis, the crude venom induced DNA 
fragmentation and has showed significant striking 
pattern in DNA fragmentation of neuroblastoma cells 
lines on the agarose gel electrophoresis. The similar 
results were observed in the earlier reports, the venom 
from H. magnifica induced the apoptosis with the 
concentration of 40μg/ml in human breast cancer cell 
lines (T47D and MCF-7)8, it also induced apoptosis in 
A549 cells9. Generally, the apoptosis occur mainly in 
two pathways, the death receptor pathway (extrinsic) 
and the mitochondrial pathway (intrinsic). The 
extrinsic pathway is activated by the binding of death 
ligands to cell surface receptors, resulting in the 
activation of Caspase 8. In the intrinsic pathway, which 
activated by various cytotoxic stress then it converges 
into the mitochondria and results the cytochrome c 
binds Apaf in the cytoplasm, this complex binds with 
Caspase 9 to form an active apoptosome. The 
activation of Caspase 3/7 is involved in both pathways 
also play a role as effector Caspases 3/7, it activate 
DNase resulting in fragementation of DNA in response 
to various apoptotic stimuli8. 
In conclusion, the crude venom from C. tricolor 
tested against different cancer cell lines among them 
it had a potential cytotoxic activity against Human 
Neuroblastoma cell line and the PI staining reveals 
the induction of fragmented DNA which was was 
clearly seen. Hence, the crude venom of C. tricolor 
had a potential anti-cancerous molecule within it. 
Further purification may elucidate to identify the 
promising anti-cancerous molecule and make them 
useful for neuroblastoma chemotherapy. 
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